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thyl)pyrazoles with 2-chloroethylamine under phase transfer catalysis [32] . In view of the above findings, it was considered worthwhile to describe the synthesis using PTC and crystal studies of 1,3-diphenyl-1H-pyrazole derivatives.
Herein we report for the first time a mild and rapid conversion of 3-aryl-1-phenyl-4,5-dihydro-1H-pyrazole-5-carbonitrile to 3-aryl-1-phenyl-1H-pyrazole in high yield using a phase transfer catalyst. The starting materials, aromatic aldehyde hydrazones 1a-h, were prepared from the corresponding aldehydes employing known methods [33] . Oxidative dehydrogenation of hydrazones 1a-h using chloramine-T afforded nitrile imines which were intercepted in situ by acrylonitrile in refluxing ethanol to yield 3-aryl-1-phenyl-4,5-dihydro-1H-pyrazole-5-carbonitriles 2a-h [34] . During our present study we observed that the treatment of pyrazole carbonitriles 2a-h with potassium hydroxide and tetrabutylammonium bromide (TBAB) in THF provided the corresponding 3-aryl-1-phenyl-1H-pyrazoles 3a-h in good yield (Table 1) .
We found that the optimal reaction protocol was to add potassium hydroxide and tetrabutylammonium bromide to a solution of the pyrazole 2a in a minimum volume of THF at room temperature. Once the reaction was completed, the reaction mass was concentrated under reduced pressure, extracted with ether, washed with water, and dried over anhydrous sodium sulfate. Using this protocol, the 1,3-diphenyl-1H-pyrazole (3a) was isolated in 95% yield. In an attempt to see whether these conditions were applicable to a broader range of starting materials, reactions of various substituted pyrazoles 2b-h under similar conditions were examined. Thermal ellipsoids are shown at the 50% probability level.
The spectra of the synthesized compounds are in good agreement with their proposed structures ( Table  2 ). The IR spectrum of 1,3-diphenyl-4,5-dihydro-1H-pyrazole-5-carbonitrile (2a) shows a sharp absorption band in its IR spectrum at 2200-2210 cm -1 corresponding to C≡N stretching frequency [34] . By contrast, in the IR spectra of 1,3-diphenyl-1H-pyrazole derivatives 3a-h this absorption band was absent. In addition to this, a single crystal X-ray structural study further confirms the structure of compound 3a (Fig.) .
In conclusion, we have developed a new general method for the synthesis of substituted pyrazoles from easily accessible starting materials at ambient temperature using PTC. The driving force for the formation of 1,3-diphenyl-1H-pyrazole may be due to the attainment of aromaticity. Hence we have been able to introduce an efficient and easy approach for the synthesis of 1,3-diphenyl-1H-pyrazole.
EXPERIMENTAL
IR spectra were recorded in nujol on an FT-IR Shimadzu 8300 spectrometer.
1 H NMR spectra were recorded on a Bruker Avance III spectrometer (400 MHz) in DMSO-d 6 . Chemical shifts were recorded in parts per million downfield from tetramethylsilane. Mass spectra (EI, 70 eV) were obtained on a VG70-70H mass spectrometer. Melting points were determined on a Thomas Hoover capillary melting point apparatus with a digital thermometer. Elemental analysis was carried out on an Elementar Vairo EL instrument. TLC was performed on aluminum-packed silica plates with visualization by UV light. Chemicals were purchased from Aldrich Chemical Co.
1,3-Diphenyl-1H-pyrazole (3a). 1,3-Diphenyl-4,5-dihydro-1H-pyrazole-5-carbonitrile (2a) (1.00 g, 4.0 mmol) was taken up in THF (20 ml) and stirred at room temperature for 10 min. Potassium hydroxide (0.22 g, 4.0 mmol) and TBAB (0.12 g, 0.4 mmol) were added to the above reaction mass and the whole stirred at room temperature for about 4-6 h. After the completion of the reaction (a single spot was observed when monitored by TLC), the reaction mixture was concentrated under reduced pressure to evaporate THF and later extracted with diethyl ether (320 ml), washed with water (320 ml). The organic extract was dried with anhydrous sodium sulfate, concentrated under reduced pressure, and crystallized to provide the pure desired compound 3a. Yield 0.84 g (95%). The product is then recrystallized from a saturated solution of methanol to obtain single crystal suitable for X-ray analysis. IR spectrum, , cm .15 mm, was chosen for X-ray diffraction studies. The data were collected on a Bruker SMART APEX II X-ray diffractometer operating at 50 kV and 30 mA, with graphite monochromator using MoKα radiation. Raw data were processed and reduced by using APEX2 and SAINT software [35] . The compound crystallizes in the monoclinic space group P2 1 /c, with cell parameters a 5.619(2), b 9.362(4), c 22.553(8) Å; β 95.429(7)°; V 1181.1(8) Å 3 ; the final residual factor is R 1 0.0502 for 2863 reflections. Minimum and maximum ranges for the data collection are 1.81° and 28.33°, respectively. The structure was solved by direct methods using SHELXS-97 [36] . All non-hydrogen atoms were revealed in the first Fourier map itself. Full-matrix least squares refinement was carried out using SHELXL-97 software package [36] . Anisotropic refinement of non-hydrogen atoms was started at this stage. Subsequent refinements were carried out with anisotropic thermal parameters for non-hydrogen atoms and isotropic temperature factors for the hydrogen atoms, which were placed at chemically acceptable positions. Crystallographic data of compound 3a have been deposited at the Cambridge Crystallographic Data Center (deposit CCDC 883145). Doddamani Shridevi Doddaramappa is grateful to the Rajiv Gandhi National Fellowship (DV5/130(6)/RGNF/2011-2012 dated 08-08-2011) UGC, New Delhi, for providing the necessary fund to carry out the research at University of Mysore.
